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In most text books on number theory Wilson’s theorem is proved by applying
Lagrange’s theorem concerning polynomial congruences [1,2,3,4]. Hardy and Wright
also give a proof using quadratic residues [3]. In this note Wilson’s theorem  is derived
as a corollary to an algebraic identity.
Theorem 1:
For all integers 0n  and for all real numbers x
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Proof:
We proceed by induction. Let
 






n
i
ni
n ixi
n
xf
0
)1()(
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Splitting off the 1 ki  term and using
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we get:
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Since the 1 ki  term is zero
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Corollary 1: (Wilson’s theorem)
   For any prime number p , we have:  )(mod1)!1( ppp  .
Proof:
Let 1 pn  where p  is prime. We use the formula for 0x .
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But for :11p
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Using this result in (1) we obtain
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If   ,2p p  is odd and therefore 1p  is even. Thus we have the relation
11)(   pp ii  which allows us to obtain
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For on the other hand since p  is not a factor of i , and using Fermat’s theorem, we have
)(mod11 pi p      (3)
Combining (2) and (3), we can conclude:
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and this last relation can be written in the form
)(mod1)!1( ppp 
Corollary 2:
For all integers  0n  and for all real numbers x
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Proof:
We consider the algebraic identity of theorem 1
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Differentiating j times
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